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COMBINATION LOCK WASHER AND FIG. 3 is a perspective view of one embodiment of the 

SPINDLE BEARING ASSEMBLY invention. 

FIG. 4 is an exploded perspective view of a portion of a 

BACKGROUND OF THE INVENTION 5 ^ ° ne embodiment of the present inven- 

1. Field of the Invention FIG. 5 is a partially exploded view of one embodiment of 
The present invention relates to a vehicle wheel end the present invention. 

system, and more particularly, to the connection between a FIG. 6 is a perspective view of one embodiment of the 

spindle and a spindle bearing including a lock washer to invention. 

simultaneously lock an inner thrust washer and an outer 10 FIG 7 ^ a CT0SS sec tional side view of one embodiment 

spindle nut. 0 f me invention. 

2. Discussion of Related Art 

Generic lock washers are known in the art. Some lock 
washers have an inwardly extending tang to engage a groove 15 

in a shaft to which the washer is mounted. Other washers Referring now to the drawings wherein like reference 

have tabs to engage a nut to prevent rotation. Still other numerals are used to identify identical components in the 

washers have a longitudinally extending pin to engage a various views, FIGS. 1 and 4 illustrate a portion of a vehicle 

recess in an adjacent nut to prevent rotation. However, these having a combination lock washer and spindle bearing 

designs may provide for limited adjustment positions, may 2Q assembly 10 in accordance with various embodiments of the 

not permit assembly of multiple components with standard present invention. A combination lock washer and spindle 

socket installation sizes, may be time consuming to install, bearing assembly 10 is provided to include a spindle 12, 

or may have a keyway in the thread providing for lower thrust washer 22, lock washer 36 and nut 26 which may be 

thread torque limitations. None of the prior art lock washers oriented at any angle relative to one another allowing for 

or lock washer assemblies comprise the unique arrangement ^ infinite adjustment positions, at the same time the lock 

of the present invention. washer 36 of the present invention prevents relative rotation 

The inventors herein have recognized a need for a con- between the spindle 12, thrust washer 22, lock washer 36, 

nection between a spindle and a hub assembly that will an d nut 26. 

overcome the above -identified deficiencies. An embodiment of the present invention provides a 

30 spindle 12 including a spindle shoulder 16 and a spindle end 

SUMMARY OF THE INVENTION 18 extending outward from the spindle shoulder 16 with an 

An apparatus in accordance with the present invention uninterrupted thread configuration 20. The thrust washer 22 

provides for a combination lock washer and spindle bearing is disposed about the spindle shoulder 16 and has at least one 

assembly. The combination lock washer and spindle bearing outer retaining feature 24. The nut 26 is disposed about the 

assembly is provided to include a spindle, thrust washer, 35 uninterrupted thread configuration 20 and includes a nut 

lock washer and nut, the lock washer simultaneously locks body 28 with at least one nut retaining feature 30 and an 

an inner thrust washer and an outer spindle nut. The thrust inner circumferential shoulder 32 extending from the nut 

washer, lock washer and nut may be oriented at any angle body 28 in direct contact with the thrust washer 22 forming 

relative to one another allowing for infinite adjustment a pocket 34 between the thrust washer 22 and nut body 28. 

positions. The spindle includes a spindle shoulder and a 40 The lock washer 36 is disposed about the inner circumfer- 

spindle end extending outward from the spindle shoulder ential shoulder 32 and is retained within the pocket 34 

with an uninterrupted thread configuration. The thrust between the thrust washer 22 and nut body 28. The lock 

washer is disposed about the spindle shoulder and has at washer 36 further has at least one washer extension 38 

least one outer retaining feature. The nut is disposed about corresponding to and engaging each outer retaining feature 

the uninterrupted thread configuration and includes a nut 45 24 of the thrust washer 22, and at least one nut extension 40 

body with at least one nut retaining feature and an inner corresponding to and engaging each nut retaining feature 30 

circumferential shoulder extending from the nut body in of the nut 26. The thrust washer 22, lock washer 36, and nut 

direct contact with the thrust washer forming a pocket 26 may be at any angle relative to one another allowing for 

between the thrust washer and nut body. The lock washer is infinite adjustment positions and the lock washer 36 pre- 
disposed about the inner circumferential shoulder and is 50 ve nts relative rotation between the spindle 12, thrust washer 

retained within the pocket between the thrust washer and nut 22, lock washer 36, and nut 26. 

body. The lock washer further has at least one washer FIG. 3 provides an embodiment of a lock nut 26 according 

extension corresponding to and engaging each outer retain- to the present invention in which at least one washer 

ing feature of the thrust washer, and at least one nut extension 38 comprises at least one washer tang 56 corre- 
extension corresponding to and engaging each nut retaining 55 sponding to and engaging each outer retaining feature 24 of 

feature of the nut. the thrust washer 22. And, the at least one nut extension 40 

These and other features and objects of this invention will comprises at least one nut tab 58 corresponding to and 

become apparent to one skilled in the art from the following engaging each nut retaining feature 30. According to one 

detailed description and the accompanying drawings illus- embodiment, the nut tab 58 is bent into engagement with the 
trating features of this invention by way of example. 60 nut retaining feature 30. 

According to one embodiment of the present invention, 

BRIEF DESCRIPTION OF THE DRAWINGS me ouler retaining fea ture 24 of the thrust washer 22 is a flat 

FIG. 1 is an exploded perspective view of a portion of a outer edge 64. The flat outer edge 64 is suitable for receiving 

vehicle incorporating one embodiment of the present inven- the washer tang 48 as shown in FIGS. 1-3. 
tion; 65 FIG. 3 illustrates an embodiment in which the nut retain- 

FIG. 2 is a partially exploded perspective view of one ing feature 30 is a flat surface 60 of the nut 26 suitable for 

embodiment of the present invention; receiving the washer tab 46. 
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FIG. 2 illustrates an embodiment of a lock washer 36 and According to one embodiment, the lock washer 36 is 

thrust washer 22 according to the present invention in which stamped from steel. Torque is transmitted directly from the 

the lock washer 36 and thrust washer 22 are engaged as a nut 26 to the thrust washer 22, as a result the lock washer 36 

washer sub-assembly 62. According to one embodiment, ne ed not transmit thrust between the nut 26 and thrust 

opposing washer tangs 56 each include a raised portion 5 washer 22, allowing the lock washer 36 to be made of 

creating a pocket that retains the thrust washer 22 relative to relatively soft material such as a soft steel. In the alternative, 

the lock washer 36. ^ lock was h er 36 may be formed of stamped steel with a 

FIG. 6 illustrates an embodiment in which the at least one hardened washer face, while the material forming the washer 

washer extension 38 comprises at least one washer tab 46 extension 38 and material forming the nut extension 40 

corresponding to each outer retaining feature 24 of the thrust 1Q remam suitabl ductik for formi imo respective final 

washer 22. The washer tab 46 is bent into engagement with sfa The bearin assembl n MIe n thrust washer 

each outer retaining feature 24. Additional washer tabs 46 22 ^ u m * ht mad / of fa ^ ^ 

may be provided to engage surrounding portions of the J . 3 m , , t 

thrust washer 22. In addition, the at least one nut extension According to one embodiment the combination lock 

40 comprises at least one nut tang 48 that corresponds to . bearing assembly 10 includes a spindle 

each nut retaming feature 30. Each nut tang 48 snaps into 15 sh ° ul ? er } 6 bavu « at ° ne s P' ndle retainin g feature 42 

engagement with each nut retaining feature 30. and rae ' brust washe [. 22 has «« least one . ' nner '"S 

™%c- a ii u j- . t.u . it j i i feature 44 correspondmg to and mating with each spindle 

m ?\t 11 ^ emb0dlment °/ the DU ' 26 and l0Ck retaining feature 42. According to one embodiment, the 

washer 36 in which each nut retaining feature 30 comprises ^ fcature ^ ^ ^ 66 ^ 

an outer groove 50 and each nut tang 48 is received in the 2Q £ ^ fcature ^ fe ^ 6g 

outer groove 50. According to one embodiment, each nu t0 anot £ cr embodiment) the ^ retaining fea . 

retaining feature 30 and nut tang 48 are configured to fit ^ washer 22 fa a sfa a * 

within a standard .nstallation socket such as would be found be fa ^ ^ and ^ spindle ^ ^ fc 

on a torque wrenc . a sba p e corresponding to and mating with the keyway shape 

HO. 5 provides an embodiment m which the ^nut tang 48 25 of the thfUSt washer 22 According t0 yet another 

snaps into the outer groove 50 to retain the lock washer 36 embo diment, the spindle retaining feature 42 includes Ion- 

relative to the nut 26. According to one embodiment, the imdinal ^ as may be kn0WQ in the ^ and the thmst 

lock washer 36 and nut 26 are sufficiently engaged to be washef 22 mcludes {eeth corresponding to and mating with 

provided as a sub-assembly 54. lhe longitudinal splines 0 f the spindle 12. 

According to one embodiment of the present invention, 30 A combination lock washer and spindle bearing assembly 

the outer retaining feature 24 of the thrust washer 22 is a flat 1Q ^ accordance ^ih the present invention is advantageous 

outer edge 64. According to one embodiment the flat outer compared t0 conventional methods of securing a bearing 

edge 64 is suitable for receiving the washer tab 46 as shown assembly 12 10 a spindle 12. The locking assembly including 

in FIGS. 6 and 7. the lhrust was jj er 22, lock washer 36, and nut 26 assembly 

FIG. 7 illustrates an embodiment of a combination thrust 35 0 f t h e present invention allows for infinite adjustment posi- 

washer 22, lock washer 36 and nut 26 assembly according t j ons m securing a bearing assembly to a spindle 12. The 

to the present invention. The thrust washer 22 includes at lock was h er 36 of the present invention simultaneously 

least one outer retaining feature 24. The nut 26 is disposed secures the thrust washer 22 and nut 26 to prevent relative 

adjacent the thrust washer 22. The nut 26 includes a nut body rotation between the spindle 12, thrust washer 22, lock 

28 with at least one nut retaining feature 30. The nut 26 40 was her 36 and nut 26. Further, the lock washer 36 and 

further includes an inner circumferential shoulder 32 extend- spindle 14 bearing assembly 12 provide for a spindle 14 with 

ing from the nut body 28 in direct contact with the thrust uninterrupted threaded configuration 20, increasing the 

washer 22 forming a pocket 34 between the thrust washer 22 strength and clamp load capacity of the lock washer 36 and 

and nut body 28. The lock washer 36 is disposed about the spindle 14. 

inner circumferential shoulder 32 and is retained within the 45 While the invention has been particularly shown and 

pocket 34 between the thrust washer 22 and nut body 28. desc ribed with reference to the preferred embodiments 

The lock washer 36 further includes at least one washer thereofj it fa weU ]aam by those sldUed in the m that 

extension 38 feature corresponding to and engaging each y&rious changes and modifications can be made in the 

outer retaining feature 24 of the thrust washer 22, and at least without departing from the spirit and scope of the 

one nut extension 40 feature corresponding to and engaging 50 invention, 

each nut retaining feature 30 of the nut 26. The combination W jj at ^ c i ami ed is: 

thrust washer 22, lock washer 36 and nut 26 assembly is 1 A combination thrust washer, lock washer and nut 

suitable for preventing relative movement between the thrust assembly comprising: 

washer 22, lock washer 36, and nut 26. a ^ washef Qaving at leas( one QUter retainm g feature; 

FIG. 7 provides an embodiment of a lock washer 36 in 55 a nm ^ d adjacem (fae {hms{ faavi 

which the lock washer 36 is provided to include at least one f J 

washer tab 46 suitable for bending into engagement with an a nut ™ th f at leas ° nC ^ 

adjacent thrust washer 22 outer retaining feature 24 to an inner circumferential shoulder extending from the nut 

prevent relative rotation between the lock washer 36 and body in direct contact with the thrust washer forming a 

Thrust washer 22, at least one nut tang 48 suitable for 60 ***** belween lhe thrusl washer and out bod /' and , 

engaging an adjacent nut retaining feature 30 to prevent a lock washer disposed about the inner circumferential 

relative rotation between the lock washer 36 and nut 26. shoulder and retained within the pocket between the 

According to one embodiment, the at least one washer tab 46 thrus 1 wa sner and nut body, and having: 

includes a plurality of washer tabs 46 extending from the at least one washer tab corresponding to and engaging 

outer diameter of the lock washer 36, and the at least one nut 65 each outer retaining feature, and 

tang 48 includes a plurality of nut tangs 48 extending from at least one nut tang corresponding to and engaging each 

the inner diameter of the lock washer 36. nut retaining feature; and 
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wherein the lock washer is suitable for preventing relative the nut retaining feature comprising an outer groove; and 

movement between the thrust washer, lock washer, and thc washer extension comprising a tab engaging the thrust 

nut - washer, and 

2. A combination lock washer and spindle bearing , 
assembly, comprising: 5 the nul exlension comprising a tang engaging the outer 

.... groove of the nut body, 

a spindle having: ? ^ ^ rf ^ 2 

a spindle shoulder; and 

a spindle end extending outward from the spindle the at least one wa sher extension comprises at least one 

shoulder with an uninterrupted thread configuration; washer tab corresponding to and bent into engagement 

a thrust washer disposed about the spindle shoulder and 10 ^ each outer retainin S fealure * and 

having at least one outer retaining feature; the at least one nut extension comprises at least one nut 

a nut disposed about the uninterrupted thread tan 8 corresponding to and snapping into engagement 

configuration, having: with each nut retaining feature. 

a nut body with at least one nut retaining feature; and 15 8 ^ assembl y of claim 7 forther comprising: 

an inner circumferential shoulder extending from the nut at least one additional washer tab suitable to engage 

body in direct contact with the thrust washer forming a portions of the thrust washer adjacent the outer retain- 

pocket between the thrust washer and nut body; and m S f eaturc - 

a lock washer disposed about the inner circumferential 9 ^ assembly of claim 7 wherein: 

shoulder and retained within the pocket between the 20 each nut retaining feature comprises an outer groove; and 

thrust washer and nut body, and having: each nut tang is received in the outer groove. 

at least one washer extension corresponding to and engag- 10. The assembly of claim 7 wherein each nut retaining 

ing each outer retaining feature of the thrust washer, feature and nut tang are configured to fit within a standard 

and installation socket with the nut tang engaged within the nut 

at least one nut extension corresponding to and engaging retaining feature. |Q 

each nut retaining feature of the nut; and 11. The assembly of clain^wherein the lock washer and 

wherein the thrust washer, lock washer, and nut may be at nut are sufficiently engaged to be provided as a sub- 
any angle relative to one another allowing for infinite assembly. 

adjustment positions and the lock washer prevents 30 12. The assembly of claim 2 further comprising: 

relative rotation between the spindle, thrust washer, the spindle shoulder having at least one spindle retaining 

lock washer, and nut. feature; and 

3. The assembly of claim 2 wherein: ^ ^ haying at ^ Qne ^ retaining 
the at least one washer extension comprises at least one feature corresponding to and mating with each spindle 

washer tang corresponding to and engaging each outer 35 retaining feature 

retaining feature of the thrust washer, and 13 ^ ^ mbly of claim n wherein the spindle ret ain- 

the at least one nut extension comprises at least one nut mg feature is a flat spindle surface and the inner retaining 

tab corresponding to and engaging each nut retaining fealure ^ a flat mner reta ining feature. 

feature. 14 assembly of claim 13 wherein the inner retaining 

4. The assembly of claim 2 wherein the lock washer and 40 feamre Qf ^ thmst wa$her fa a keyway shape and the 
thrust washer are engaged as^asub assembly. ^ rctaini featUfe fe a sh co^^g t0 and 

5. The assembly of claim^urther comprismg: ^ ^ th / keyway shape of mc thms{ washer . 

the outer retaining feature c8mprising a flat outer edge. 15 ^ assembly of claim 13 m which me spindle 

6. The assembly of claim 2, comprising: ^ retainmg feature mc ludes longitudinal splines and the thrust 
the spindle shoulder having a spindle retaining feature washer includes teeth corresponding to and mating with the 

comprising a flat spindle surface; longitudinal splines of the spindle, 
the outer retaining feature comprising a flat outer edge, 

and a flat inner edge engaging the flat spindle surface; ***** 



r JANl9 



